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Japanese Published Unexamined (Kokai) Patent Application No. S61-89916, published May 
8,1986; Application No. S59-212127, filed October 9, 1984; Int. Cl.^: FOIN 3/28; Inventor(s): 
Yoshihiko Kitamura et al.; Assignee: Nippon Leinz Corporation and Dainichi Nippon Cables 
Corporation; Japanese Title: Haikigasujoukasouchi no Totsubutsuki Shiirumatto (Seal Mat 
with Grooves for an Exhaust Gas Purifier) 



1. Title of Invention 

Seal Mat with Grooves for an Exhaust Gas Purifier * 

2. Claim 

1. A seal mat for an exhaust gas purifier with an integrally formed honeycomb catalyst stored 
into a casing, that has grooves which are made of a heat resistant fi ber wound around the side 
circumferential area of said honeycomb catalyst a nd which decreases the generation of 
excessive surface pressure in relation to said honeycomb catalyst. 



3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to seal mats with grooves for exhaust gas purifiers, which are 
used while they are wound around honeycomb catalysts, have an improved winding 
performance, and which have an excellent air-tight capability. 

[Prior Art] 

Seal mats made of thermal resistant fibers are conventionally known (as an example. 




the intaramu mat [Translator's Note: the product name is not located in any dictionary] that 
is formed such that a ceramic fiber and vermiculite are bonded with each other by applying 
a binder; produced by 3M Corporation in the U.S.), which are used while they are wound 
around the side circumferential areas of honeycomb catalysts for purification of auto mobile 
exhaust gases and the like; said honeycomb catalysts are comprised of cylinders made of 
ceramics and the like and of catalysts. Said seal mats have been proposed as a means to 
improve the sealing capability because the ratio of the leaked portion of exhaust gases reaches 
5 to 7% when prior art wave nets are wound around the side circumferential areas of 
honeycomb catalysts. 

[Problem of Prior Art to Be Addressed] 

However, when said mats are wound up to more than the halfway in the length 
direction on the side circumferential areas of honeycomb catalysts and when said wound mats 
are stored into casings (Fig.2), honeycomb catalysts are damaged during pressing, which is a 
disadvantage of prior art seal mats. Said damage is caused by an extremely large non- 
un iformity a t the finished outer diameters of said currently used honeycomb catalysts. Said 
non-uniformity causes the non-uniformity of compression force of the seal mats when 
honeycomb catalysts are stored into casings, depending on the non-uniformity level on the size 
of the gap between the honeycomb catalysts and casings; when the seal mats are excessively 
compressed, the honeycomb catalysts are damaged due to compression reaction. 

[Measures to Solve the Problem] 
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The present invention is produced to propose a new sea! mat that can eliminate a 
disadvantage as described above; said present invention offers s aid seal mat for an exhaust gas 
purifier with an integrally formed honeycomb catalyst stored into a casing, that has^rooves 
which are made of a heat resistant fibe r wound around the side circumferential area of said 
hqnejxombc^ and which decreases the generation of excessive surface pressure in 
relation to said honeycomb catalyst. 

[Embodiment and Effect] 

Fig.l is a perspective view of an embodiment of the present invention; grooves la ar e 
continu ously provided onto both su rfacesof a seal mat 1 injhe^longer lateral directi on. 

Fig.2 is a cross-sectional view illustrating a condition wherein a honeycomb catalyst 2 
is stored into a stainless steel casing 3 using the seal mat of Fig.l. Seal mat 1 is presented 
between honeycomb catalyst 2 and casing 3 at a condition that is properly compressed through 
a storing process as described below, in order to improve the sealing performance of seal mat 
1. By means of this, when excessive compressed force is applied, a part of ridges b on the 
surface of seal mat 1 moves to grooves la; by means of this, the compressed force is reduced; 
as a result, the damage level of the honeycomb catalyst is significantly reduced. Even though 
a compression reduction effect is obtained as described above using grooves la, ridges b on 
both surfaces of seal mat 1 are still adhered onto honeycomb catalyst 2 or inside casing 3; 
because of this, seal mat 1 can maintain excellent sealing performance. 

The effect as described above is attained by grooves that are provided onto the surface 
of a seal mat of the present invention. As long as said effectiso btained, any ^hape, any 
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number, and any arrangement means can be used for the grooves. For example, grooves with 
a wave surface, grooves with a groove that has an in-line arrangement, or grooves with 
discontinuous multiple depressions can be given other than grooves as shown in Fig.l. The size 
of grooves is determined by the gap between honeycomb catalyst 2 and casing 3, the thickness 
of the seal mat, compression resistance, and the like. As an example, when the gap as 
mentioned above is defined as 1.5 to 4 mm, the thickness of the seal mat before compression 
is applied is defined as about 5 mm, and when a 65% compression thereof is defined as 70 to 
150 Kgf7cm^ it is preferred that continuous grooves with a 2 mm depth and 2 mm width are 
provided onto at least one surface of the seal mat at intervals of 2 to 10 mm. 

Seal mat 1 of the present invention is made of a heat resistant fiber, such as asbestos, 
rock wool, a ceramic fiber, a carbon fiber, a glass fiber, a slag wool, and a metal fiber, in order 
to endure a high temperature of an exhaust gas. A tape that is formed out of a fine fiber is 
preferably used with respect to air-tight capability. 

A seal mat of the present invention can be manufactured such that a heat resistant 
adhesive, such as an alkaline metal silicate based inorganic adhesive, phosphate based 
inorganic adhesive, or all^lsilicate based inorganic adhesive, is hnpregnated into heaU;es istant 
fiber non-woven cloths; said non-woven cloths with the heat resistant adhesive impregnated 
are laminated; or such that a liquid adhesive that contains a substance which melts at a lower 
melting point than that of a heat resistant fiber to be used and at a higher temperature than 
that of an exhaust gas supplied into a purifier, such as an aluminum powder, a calcium 
powder, a lead powder, a barium powder, sodium chloride, and calcium chloride, is 
impregnated into heat resistant fiber non-woven cloths; said non-woven cloths with a liquid 
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adhesive impregnated are laminated to form a mat; said formed mat is heated; said substance 
is melted; next, said melted substance is cooled and solidified; by using said solidified 
substance, a mat with a heat resistant fiber adhered is obtained. The liquid adhesive that is 
used for the latter method usually disappears after it has been ashed and the like. An 
expandable additive by heat, such as vermiculite, can be added to the seal mat. 

[Advantageous Result of the Invention] 

By using a seal mat of the present invention, even though a currently used honeycomb 
catalyst that demonstrates a significant non-uniformity at the finished outer diameter is used, 
the damage level of the honeycomb catalysts during ashing is markedly reduced; for said 
reason, when an exhaust gas purifier is produced, an improved yield is obtained. Also, said 
obtained purifier has an excellent sealing performance, 

[Comparative Example and Application] 

The intaramu mat (product name; produced by 3M corporation in the U.S.) at a 5 mm 
thickness at a 16 cm width, with a 90 Kgf/cm^ compression resistance when the compression 
rate in the thickness direction at a normal temperature is 65% (thickness at a compressed 
condition is 1.75 mm) is wound around the side circumferential area of a ceramic honeycomb 
catalyst of a 20 cm length and 10 cm diameter once; said wound intaramu mat is stored into 
one side of a stainless steel half casing; next, said side with wound intaramu mat stored is 
covered with the other side of the casing; said both sides of the half casing are pressed until the 
location where both sides are welded are brought into contact with each other. The gap 
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between the honeycomb catalyst and the inner surface of the casing at the completion of 
pressing is 2.0 mm. 

When the pressing work as described above is repeated 5 times; the honeycomb catalyst 
inside is broken 3 times out of 5 times of the pressing works due to pressing as described 
above. 

Next, vertical grooves at a 2 mm depth and a 2 mm width are provided onto both 
surfaces of a mat that is obtained from the same production batch as that of said intaramu mat 
and that has the same size as the intaramu mat, at intervals of 5 mm; by using said vertical 
grooves, the same pressing work described above is repeatedly performed 5 times; no breakage 
occurs to a honeycomb catalyst. 

4. Brief Description of the Drawings 

Fig.l is perspective view of a seal mat as in an embodiment; Fig.2 is across-sectional 
view illustrating an example of the structure of an exhaust gas purifier with a seal mat used. 

l...SeaI mat 

la...Grooves that are provided onto the surface of a seal mat 

2...Honeycomb catalyst 

3...Casing 
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PUBLICATION NUMBER : 61089916 

PUBLICATION DATE : 08-05-86 

APPLICATION DATE : 09-10-84 

APPLICATION NUMBER : 59212127 

APPLICANT : DAINICHI NIPPON CABLES LTD; 

INVENTOR : SUGIYAMA AKEMASA; 

INT.CL. : F01N 3/28 

TITLE : SEAL-MAT WITH CONCAVES FOR 

EXHAUST GAS PURIFYING DEVICE 




ABSTRACT : PURPOSE: To reduce excessive occurrence of surface pressure to honeycomb catalyzer 
by providing concaves o n one side or both sides of a seal-mat consist ing of heat-resistant 
fiber. 

CONSTITUTION: A seal-mat 1 consists of heat-resistant fiber such as asbestos, rock 
wool, ceramic fiber, carbon fiber, etc. Concaves 1a of optional profile and amount are 
provided on one side or both sides of the seal-mat. Providing means of concaves are also 
optional. Owing to the concave provision, when excessive compression is applied, one 
part of convex portions (b) of the surface of seal-mat 1 moves to the concave portions la 
and the compression is reduced, and as a result, breaking possibility of honeycomb 
catalizer is largely lowered. 
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